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?CELL BIOLOGY BRANCHES
Cytology
Cell physiology
Cell anatomy
Cytochemistry
Cytogenetic
Cell biophysics
Molecular biotechnology
Genetic engeneering
Molecular biology
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?CELL& MOLECULAR
BIOLOGY APPLICATIONS
Gene therapy
Recombinant proteins
Chromosome & gene study
Transgenic plants
Transgenic animals
Cell culture & tissue engineering
Stem cell applications
IVF
PROTEIN ENGINEERING
OTHERS
•
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?THE CELL
• The smallest living component of
biological system
• the smallest living level of organization
• the smallest reproducible unit of life that
can be recognized as a basic elementary
organism
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?GENERAL
CHARACTERISTICS
OF THE CELL
1)has a genome as a information molecule
2)its genetic information can mutate
3)has metabolism
4)has a cytoplasmic membrane
5)is irritable(responding to stimulation)
6)has motility
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?- Cells differs greatly in size & shape
- Muscle cell 30 cm long ; RBC 7 µm diameter
- Building blocks of the body
- Shape is maintained by protein filaments ~ cytoskeleton
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?BIOLOGICAL ELEMENTS
CLASSIFICATIONS
PERIONS (CHAPERONS)
VIROIDS (only RNA) IN PLANTS
VIRUSES (DNA or RNA + CAPSID)
MYCOPLASMA & RICKETTSIAS & SPOROZOA
PROCARYOTES
EUKARYOTES
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?Chaperon aided protein folding
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Cell type classification
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CELL STUDY
• Microscopic:
the study of cell organizations and
organels
• Physico-biochemical:
the study of physico-biochemical reactions
in the cell
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MICROSCOPES
• Light microscope
• phase contrast microscope
• dark field microscope
• interference microscope
• polarizing microscope
• UV microscope(Immuno flourescence)
• electone microscope(EM)
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ELECTRONE MICROSCOPY
• transmission electron microscopy(TEM)
• Scanning electron microscopy (SEM)
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TRANSMITANCE ELECTRONE
MICROSCOPY
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PHYSICO-BIOCHEMICAL
TECHNIQUES FOR  CELL
STUDY
Cytochemistry
Auto radiography
ultra centrifugation
chromatography
electrophoresis
Spectro photometery
cell culture
Molecular methods
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CYTOCHEMISTRY &
HISTOCHEMISTRY
• Fe : prousian blue
• Lipids : Sudan black
• Nucleic acids : Folgen
• Proteins : Millon
• Polysaccharides : PAS
• Enzymes ( acid phosphatase,
Dehydrogenases , Peroxidase )
• Immunocytochemistry ( F,R,Enz,Ferr)
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AUTORADIOGRAPHY
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Western blot
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ULTRA CENTRIFUGATION
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CELL FRACTIONATION
(g=9.8 m/Cu s)
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ISOPYCNIC
CENTRIFUGATION
(1S=17500 D)
Dr . Sarookhani
??
Long Time:36-48 h
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CHROMATOGRAPHY
• absorption chromatography
• partition chromatography
• Gel filteration(size exclusion)
• Ion exchange chromatography
• Affinity chromatography
• Gas-liquid chromatography
• HPLC
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CM cellulose for
Positively charged proteins
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GEL FILTERATION
CHROMATOGRAPHY
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AFFINITY CHROMATOGRAPHY
• SUBSTRATE / ENZYME
• LIGAND /BINDER
• Ag / Ab
• COMPLEMENTARY NUCLEOTIDE
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High-Performance Liquid
Chromatography (HPLC)
•??????????????????????????:
?????????????????????????????????????????????
????(Constant Phase)?????????(Liquid Phase)??????.
???????????????????????????????????????????????????????
??????????????????????????????????????????????????????.
???????????????????????????????????????????????????????????????
?????????????????????????????????????????????????
??????????????????????????????.
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HPLC ????????????
????????HPLC
???????????
???????????Injector
?????????Detector
???????????Degasser
?????????
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????Column
???????????????????????????????????????????????????????
???????????????????????.??????????ID????mm?-??
???????mm??? -???????????.??????????????????????-?
????????????????????????????????????????.?????????
Pre column?????????????Guard Column????
?????????????????????????????????????.
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(?????????????????????Normal Phase ch.??????????
???????????????????????????????????????????????
????????????????.?????????????????????????????????
?????)(CN??????????)NH2(???????????)CHOH-
CH2OH(
(?????????????????????Reveres phase ch.????????
??????????????????????????????????????????????????
??????????????????????????????????????)(C18?????
?)C8(
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?????????Detector
??????HPLC????????????????????????????????????.???
???????????????????????????????????????????????
???????????????????????????.
??????????:
.??????????UV
.???????Fluorescence
.???????Refractive Index
??????????????)Conductivity(
????????Diode Array
Dr . Sarookhani
??
ELECTROPHORESIS
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SDS PAGE ELECTROPHORESIS
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CELL CULTURE
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MOLECULAR METHODS
• PCR & other amplification techniques
• nucleic acid hybridization techniques
(blottings)
• use of  RE,s
• DNA sequencing analysis
• gene chip technology
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